ABSTRACT.--Greater Rheas (Rhea americana) have an unusual breeding system that combines harem-defense polygyny, communal egg laying, and exclusive male parental care. We studied survivorship of eggs and nests in relation to clutch size and timing of breeding and estimated the reproductive success of males and females. The number of eggs in a nest varied from 8 to 56, although in most cases it was between 20 and 30. Nests with more than 30 to 35 eggs had longer laying periods, lost more eggs during incubation, and had lower hatchability. As a result, the number of chicks hatched per nest increased with clutch size up to 30 to 35 eggs but decreased for larger clutches. More than 65% of the nests were deserted during incubation, and only 5 to 6% of the male population bred successfully each year. Nesting success was inversely correlated with rainfall during the breeding season and positively correlated with time of the breeding season. Chick survival during the first months after hatching averaged 60%. We suggest that the proportion of males that are able to attempt breeding is limited by energetic constraints. 
spring survival, if one sex shows some sort of territoriality or nest attachment, then selection will favor desertion by the other sex. Handford and Mares (1985) extended Trivers' ideas for explaining the evolution of male uniparental care and communal nesting in ratites and tinamous. They stated that, because these species have precocial young that require care from only one parent, and given environmental conditions that generate male territoriality, male uniparental care should evolve. If nest predation is a significant pressure, males should accumulate a clutch as rapidly as possible. If the reproductive output of females is best enhanced by laying additional eggs, then females should be serially polyandrous. In this scenario, the constraints on reproductive output of males would be the number of eggs they can cover and the time it takes to accumulate them, whereas for females, it would be the number of eggs they can lay and the number of males they can find.
Despite the importance of ratites and tinamous for understanding the evolution of mating systems and parental care, little information exists on the reproductive success of these species (but see Bruning 1974, Bertram 1992). Here, we present data on the survivorship of eggs and nests in relation to clutch size and timing of breeding and estimate the reproductive success of male and female Greater Rheas.
Our intention is to present additional information on the breeding ecology of this species to promote the discussion and development of new hypotheses about the evolution of male parental care and female communal nesting in ratites and tinamous.
STUDY AREA AND METHODS
The study was conducted near the town of General Lavalie (36ø25'S, 56ø56'W) in the province of Buenos Aires, Argentina, from June 1992 to April 1996. The area is flat, low (mostly <10 m elevation), and marshy. The native vegetation is composed of shortgrass species with scattered patches of woodland in the higher areas. The study area is included in the socalled "flooding pampa" (Soriano 1991), one of the least-disturbed regions of pampa grasslands. This region is used almost exclusively for cattle grazing and still has a wild population of Greater Rheas.
Mean monthly temperatures in midsummer (January) are about 21øC, with absolute daily maxima between 35 ø and 38øC. In midwinter (July), mean monthly temperatures drop to about 7øC, with absolute daily minima between -2 ø and -5øC. The average annual rainfall from 1981 to 1995 was 1,048 + SE of 63 mm, and the annual rainfall during our study was 1,022, 1,420, 1,053, and 538 mm for 1992 through 1995, respectively. Normally, about 70% of the annual rainfall occurs during spring and fall.
The study was carried out in three cattle ranches of 3,500, 800, and 2,000 ha. The first two ranches (sites A and B) were contiguous, whereas the third (site C) was about 10 km from the others. Sites A, B, and C contained approximately 250, 150, and 100 rheas, respectively. The sex ratio was slightly biased toward males (55% Chick survivaL--At the end of the breeding season each year, we conducted censuses in sites A and B to determine the proportion of males with chicks and chick survival during the first months after hatching (Table 1) . We found no evidences of dispersal of males with chicks from the study area during the first months after hatching. On average, the number of chicks per male was 8.89 + 1.01 (range 2 to 33, n = 37 groups of males with chicks). Based on an average of 14.9 chicks hatched per nest, chick mortality during the first months after hatching averaged 40.2%.
Each year, only small proportions of males Abandonment and predation of nests are the most important factors that affect the reproductive success of Greater Rheas. The fact that some of the natural predators were absent at our study site suggests that the present rate of nest predation is lower than that experienced by Greater Rheas in the past. In Ostriches (Struthio camelus), the only other ratite for which data on nesting success are available, nest predation also is a very significant cause of reproductive failure (Bertram 1992). Harem size, clutch size, and synchrony of laying appear to be the other main factors affecting reproductive success of males and females. Unfortunately, data on egg success as a function of clutch size are not available for other ratites. Our data indicate that nest predation and synchrony of laying (and hatching) could have been significant pressures favoring the evolution of polygyny and communal nesting in Greater Rheas.
